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IBS Heating at Core?



Horizontal vs Vertical II
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Procedure
1. Cool beam on Core. Use Thermostat. Frequency width should be 13.5.
2. Set A:RLLFS1 to A:CENFRQ. Unshort ARF3. Turn on DAC and High Level. Turn ARF3 to get about 

10-20Volts.
3. Turn off 4-8 GHz Momentum cooling. Add 50 ps to trunk trombone of 4-8 Momentum system. Move 

plates to central orbit. Setup microwave spectrum analyzer to a harmonic of 628,848.
4. Turn off all transverse cooling
5. Bunch beam on ARF3 to 2300V (DAC 9.3). Move beam to 628848. 
6. Debunch beam. Turn off ARF3. Short the gap.
7. Add 33 ps on to core settings for all transverse systems.
8. Turn on all cooling slowly (including the 4-8 Momentum)
9. Check and Adjust Signal suppression.
10. Use the Thermostat mode that DOES NOT MOVE the 4-8 Arrays.
11. Adjust chromaticity.
12. Adjust tunes – keep tunes spread by 0.010
13. Change 300 MHz Lo’s
14. Adjust coupling.
15. Turn off Thermostat. Measure eta with ARF3. Turn off ARF3 when done and short the gap.
16. Set A:RCETA to measured value
17. Get frequency width to 13.5 Hz with Thermostat. Use the Thermostat mode that DOES NOT MOVE 

the 4-8 Arrays.
18. Reset Data logger. Make sure data logger is working.
19. Turn off Thermostat. Turn off all cooling.
20. Heat beam for 1 hour
21. Cool beam. Use Thermostat.
22. Turn off Thermostat. Reduce momentum cooling gain.
23. Change Lattice
24. Adjust tunes – keep tunes spread by 0.010
25. Change 300 MHz Lo’s



Procedure
26. Adjust coupling.
27. Turn off Thermostat. Measure eta with ARF3. Turn off ARF3 when done and short the gap.
28. Set A:RCETA to measured value
29. Get frequency width to (ETA_new / ETA_old) x 13.5 Hz with Thermostat. Use the Thermostat 

mode that DOES NOT MOVE the 4-8 Arrays.
30. Check and Adjust Signal suppression.
31. Cool beam to smallest emittance and record value.
32. Turn off all transverse cooling systems. 
33. Mis-phase 4-8 GHz transverse cooling systems by adding or subtracting 125 ps to trunk 

trombones. 
34. Back off on 4-8 transverse gain and turn on 4-8 GHz transverse cooling systems. 
35. Slowly heat the beam until horz_emit_new_start = (12.5/13.2) x horz_emit_old_start and

vert_emit_new_start = (13.4/16.1) x vert_emit_old_start
36. Turn off Thermostat. Turn off all cooling.
37. Heat beam for 1 hour
38. Remove 125ps delay change so that transverse cooling systems will cool.
39. Cool beam. Use Thermostat.
40. Turn off Thermostat. Reduce momentum cooling gain.
41. Change Lattice back to old lattice
42. IMPORTANT!!!! Remove Chromaticity changes from step 11
43. Set A:RLLFS1 to A:CENFRQ. Unshort ARF3. Turn on DAC and High Level. Turn ARF3 to get 

about 10-20Volts.
44. Turn off 4-8 GHz Momentum cooling. Subtract 50 ps to trunk trombone of 4-8 Momentum system. 

Move plates to core orbit. Setup microwave spectrum analyzer to a harmonic of 628,888.
45. Turn off all transverse cooling
46. Bunch beam on ARF3 to 2300V (DAC 9.3). Move beam to 628888. 
47. Debunch beam. Turn off ARF3. Short the gap.
48. Subtract 33 ps on to core settings for all transverse systems.
49. Turn on cooling
50. Adjust Tunes and coupling



Ramping the Lattice



Eta Measurement



Quad Settings



Quad Fudge Factors



Initial Lattice



New Lattice



Emittance Growth 



4-D Phase Space Growth



Longitudinal Growth



6-D Phase Space Growth



Beam Lifetime



Conclusions

• 4-D growth rate seems to be reduced by a 
factor of 3 with new lattice

• However:
– Initial emittances were not the same
– Tunes were close together (not at nominal)

• Coupling
• Emittance monitors

– Horizontal chromaticity at central orbit was 
large



Tunes & Chromaticity

Lattice 012 Lattice 022



Sextupole Feed-down



Lifetime II



Emittance Growth II

y = 19989x3 - 1785.1x2 + 109.47x + 2.2396

y = 53722x3 - 3378x2 + 95.842x + 1.9766

y = 6.279x + 0.3111

y = 4.9166x + 0.2044
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4-D Phase Space Growth II

y = 50.784x + 0.684

y = 24.053x + 0.4211
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Longitudinal Growth II

y = 23533x3 - 1872.3x2 + 83.107x + 3.8392

y = 17551x3 - 1479.9x2 + 67.249x + 3.8259

3

3.5

4

4.5

5

5.5

6

0:00:00 0:10:05 0:20:10 0:30:14 0:40:19 0:50:24 1:00:29

Time

M
om

en
tu

m
 W

id
th

 R
M

S
 (

M
eV

)

Sigma_012

Sigma_022

Poly. (Sigma_022)

Poly. (Sigma_012)



6-D Phase Space Growth II

y = 1165.5x2 + 245.31x + 2.6296

y = 655.2x2 + 127.72x + 1.6297
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Beam Lifetime II
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